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PROBLEM TO BE SOLVED: To realize a multichip module capable of preventing the occurrence 
of a defect due to the diffusion of a solder constituting material, even when connection between 
a bump electrode and conductive paste for a chip through plug is executed by soldering. 
SOLUTION: The multichip module comprises a plurality of laminated semiconductor chips 21. a 
chip through plug 24 is formed in a through hole passed through a Si substrate 22 at least for 
one of the semiconductor chips 21. the plug 24 is electrically connected to an Au bump 
electrode 32 through Sn-Zn solder 31, and the Au bump electrode 32 is electrically connected to 
the other chip. The chip through plug 24 is constituted of conductive paste 25 acting as a plug 
body, a barrier metal film 29 covering the sidefaces and bottom of the paste 25, and a silicon 
nitride film 30 formed between the barrier metal film 29 and the inwall of the through hole. 
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[DESCRIPTION OF THE EMBODIMENTS] 
[0048] 

Firstly, as shown in Fig. 4(a), a circuit layer 23 is 
formed on the surface of the Si substrate 22, after that, 
by using the reactive ion etching (RIE) method, in which 
high-density plasma of the ICP type is used, a groove 35 
which penetrates the circuit layer 23 and extends to a 
middle of the Si substrate 22 is formed. The diameter of 
the groove 35 is 50pm through lOOjum, and the depth 
thereof is lSOjum through 200,um. 
[0049] 

Next, as shown in Fig. 4(b), a silicon nitride film 30 
is formed on the entire surface of the Si substrate 22 by 
carrying out the CVD method so as to cover the surface of 
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the groove 35. 
[0050] 

Then, as shown in Fig. 4(c), a Ni film 28 is formed on 
the silicon nitride film 30 by carrying out the sputtering 
method or the plating method. 
[0051] 

After that, as shown in Fig. 4(d), a Ti film 27 and a 
TiN film 28 are formed on the Ni film 28 in this order by 
utilizing the sputtering method. Note that the TiN film 
26 may be formed by carrying out the CVD method, 
[0052] 

Then, as shown in Fig. 4(e), an electrically 
conductive paste 25 is applied on the entire surface of the 
Si substrate 22 by carrying out the screen printing 
method or the like, thereby filling inside of the groove 35 
with the electrically conductive paste 25. 
[0053] 

Next, as shown in Fig. 5(f), unnecessary parts of the 
electrically conductive paste 25, the TiN film 26, and the 
Ti film 27 are removed by utilizing the CMP method or the 
like, the unnecessary parts being parts formed outside the 
groove 35. After that, the electrically conductive paste 25 
is sintered. 

[0068] 
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Firstly, as shown in Fig. 9(a), the circuit layer 43 is 
formed on the surface of the Si substrate 42, and the 
groove 52 is formed by carrying out the RIE method, in 
which high-density plasma of the ICP type is used. The 
groove 52 penetrates the circuit layer 43 and extends to a 
middle of the Si substrate 42. The diameter of the groove 
52 is 50jum through lOOjjm, and the depth thereof is 
150jum through 200]um. 
[0069] 

Then, as shown in Fig. 9(b), the silicon nitride film 
47 is formed on the entire surface of the Si substrate 42 
by utilizing the plasma CVD method, thereby covering the 
surface of the groove 52 with the silicon nitride film 47. 
[0070] 

After that, as shown in Fig. 9(c), the electrically 
conductive paste 45 is applied to the entire surface of the 
Si substrate 42 by utilizing the screen printing method or 
the like, thereby filling the inside of the groove 52 with 
the electrically conductive paste 45. 
[0071] 

Next, as shown in Fig. 9(d), that unnecessary part of 
the electrically conductive paste 45, which is formed 
outside the groove 52, is removed by utilizing the CMP 
method. After that, the electrically conductive paste 45 is 
burned. 
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[0072] 

Then, as shown in Fig. 9(e), the filling metal 46, 
which is in liquid form and made of Ni or the like, is 
applied to the entire surface of the Si substrate 42 by 
carrying out an electroless plating or the like, thereby 
filling pores formed between metal particles of the 
electrically conductive paste 45 with the filling metal 46. 
After that, as shown in Fig. 10(f), that unnecessary part of 
the filling metal 46 which is formed outside the groove 52 
is removed by utilizing the CMP method or the like. 
[0073] 

After that, as shown in Fig. 10(g), that unnecessary 
part of the silicon nitride film 47 which is formed outside 
the groove 57 is removed by utilizing the CMP method or 
the CDE method. 
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